Discontinuous and continuous stimulation of FRTL-5 thyroid cells with bTSH cause different cAMP and nuclear proliferation antigen responses.
Pulsatile TSH secretion has been described in man. We investigated the effect of discontinuous TSH stimulation on FRTL-5 thyroid cells. FRTL-5 monolayers were pulsed with TSH in 4 h incubation periods with alternate 4 h TSH-free intervals, or continuously incubated with TSH. The cAMP production of cells was measured in the supernatant of monolayers. Expression of a nuclear proliferation antigen in FRTL-5 monolayers was determined by a monoclonal antibody (Ki-67) using the alkaline phosphatase-anti-alkaline-phosphatase staining method. The TSH concentration in the stimulation series ranged from 0.01 to 1.0 U/l medium. Rhythmic cAMP production was observed in both discontinuous and continuous stimulation. With discontinuous stimulation cAMP production peaked after about 24 and 48 h, while in the continuous presence of TSH peaks were observed at 32-40 and 48 h. At all TSH concentrations the effect of discontinuous stimulation was higher than in continuously stimulated cultures. The discontinuous incubation stimulated nuclear proliferation antigen expression of FRTL-5 more intensely and there was a positive correlation with TSH concentration. We conclude that the rhythmic pattern of cAMP production after TSH stimulation is independent of the TSH pulse. The amplitude of stimulation and proliferation of FRTL-5, however, is increased by discontinuous TSH application.